Summary
Cardiac amyloidosis is caused by amyloid deposits derived from different human plasma proteins. It can lead to cardiac conduction disturbances, restrictive cardiomyopathy, and low output heart failure. The heart is variably involved during the development of systemic amyloidosis and seems to be more frequently affected in immunoglobulin (primary) than in reactive (secondary) amyloidosis. Amyloid is common in the elderly. Isolated atrial amyloid, for which a major subunit is the atrial natriuretic peptide, seems to be three times more frequent than senile cardiac amyloid, which is derived from normal prealbumin (transthyretin Figure 3 shows the pedigree. All the TTR concentrations in serum samples from the family, including the son, (0X28-0 37 g/l) were within the normal range (table 2) . History, electrocardiogram at rest and exercise, chest x ray, echocardiography, laboratory tests, ophthalmological and neurological examination by electromyography and nerve conduction studies were normal in the patient's daughter, who was examined as a control. The son who was a carrier of the mutant protein, had slightly reduced sensory nerve conductance velocity. He will be followed up prospectively to see whether polyneuropathy develops.
Discussion
Cardiac involvement in amyloid disease can result in four types of clinical signs. The most common is systolic dysfunction leading to 0 Heterozygous for normal and / Propositus variant TTR by electrophoretic analysis 0 Not studied congestive heart failure.8 Secondly, signs of a restrictive cardiomyopathy can be prominent'6-as in our patient orthostatic hypotension can occur.'7 The least common feature is abnormal cardiac impulse formation and conduction.'6 All these signs may be variably expressed in one patient. The most striking signs in our patient were those of hypertrophic non-obstructive cardiomyopathy and arrhythmia, leading to exercise-induced dyspnoea. The following findings were typical of cardiac amylidosis: the pseudoinfarction pattern with prominent Q waves in leads II, III, aVF, and V1-V3 and with normal contraction shown by echocardiography. ' (table 1) . In 20 of the variants polyneuropathy was the leading feature (for example ATTR Met 30, Ile 33). The remaining eight variants were associated with cardiomyopathy causing death by congestive heart failure (for example ATTR Ala 60, Ser 84). In contrast, the dominant feature in the case we report was cardiomyopathy with early evidence of conduction disturbances. Though our patient showed no evidence of ocular alterations and kidney infiltration, he did have polyneuropathy of the upper extremities and autonomic neuropathy leading to dysaesthesia and gastric pain. The symptoms in his hands could have also been due to carpal tunnel syndrome reported in some TTR variants2 rather than an early sign of polyneuropathy. In the kindred we studied, plasma TTR concentrations were normal. In carriers of the ATTR Ser 84 variant they were reduced.2
The circumstances of our patient's death prevented more detailed neurological and pathological examination. We detected a slight reduction in sensory nerve conductance velocity in the son. He will be followed up prospectively for cardiac, ophthalmological, and neurological features. In the father cardiomyopathy was expressed late in life, but the son may develop signs of the disease at an earlier age, as did ATTR Ala 60 gene carriers. 2 Treatment options are more limited in TTR amyloidosis than in primary amyloidosis, where the underlying disease can be treated. In hereditary amyloidosis only symptomatic treatments, such as pacemaker placement for conduction disturbances, are feasible. The lack of an effective medical treatment has led to liver transplantation being tried because the liver is presumed to synthesise the (abnormal) TTR proteins. Liver transplantation in two Swedish patients resulted in the disappearance of variant TTR from the blood and stopped the clinical progression of amyloidotic polyneuropathy.24
Prenatal diagnosis of hereditary amyloidosis may make genetic counselling an option in some families.25
